Developing Index Maps with
Spatial Data




Watershed Management

S O bj ectives

= Use the 2D grid as a basis for overlaying coverages to compute important hydrologic
modeling parameters

= Use land use and soil data to develop index maps and initial mapping table parameters
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i Mapping GIS Layers

Drainage

Soils
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2D Parameters in GSSHA

= Uniform

= Preliminary models

= A unique value for every grid cell
= Elevations

* |Index map
= Integervalue

= Derived from some physical property
= Soils

= Land use
= Disturbance

= Parameter values for each process specified with
table of values linked to the index map

= Used for most processes
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Soil Classifications

= Soil classifications are saved in the database of a shapefile for most soil surveys
= Soil Index map is created to use the soil information

= You can tie each soil classification to initial Green-Ampt infiltration values using the table
in Rawls et al (1983)

and
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v Soil data and Infiltration Parameters

Rawls and Brakensiek Tahle
USDA
Textural 8, 8, 8, % 8, U"b § K, |ii"‘Ir
Classification (e (emih) fem)
Sand 0437 | 007 003 | oo 7% | 0B | 23 495
Loamy sand 0437 | 0401 n0ss | 003 | 869 | 0553 553 513
D4s3 | 0aq2 opes | oodi | faes | o0aze 218 1101
Loarn 0453 | D434 0117 | oo | 1115 | 0282 132 Bea |
AREASYMBOL | SPATIALVER | MUSYM | MUKEY | HYDGRP || TEXTU... Sl toam 0501 | Dags 0133 | 0015 ;e | oz 0ES 568
1 uTtez2z 1.000 AGF 504174 D laarn
2 ure22 1.000 AGF 504174 D loam
3 uTE22 1.000 AGF 504174 D loarn
4 uTe22 1. 000 AGF 504174 D laam
5 uTe22 1.000 AWF 504175 D urwweath. p Table Ed
3 uTE22 1.000 BAC 504176 C loamm i rE—" - .
. . Roughness Interception Retention | Evapolr ation, Ik abice Irifial Moish.ee
SSURGO soil attributes
Using index map: | 5 odMap ~
[ Gerwsals (D J
Iréiration
o frac]
Dresesiption] Sandy clay losn
Dezcoiption2
Hydkaubc conductiviy [cmifs) 0000000
Capdlaqy head fom] 0000000
Porasty [m"2/m"3) 01000000
Pore distibution indes [em/cm) 0000000
Fresadual sahursion [m"3/m"3) 00000
Finkd capaciy [m"3/m"3) 01000000
|t
[ Hew ] [(mectTable. | [Evport Tabie. | [ b Conta ] [Coeee 1

Mapping Tahle
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* Geospatial data processing

= The SSURGO data you download does not have attributes
such as soil texture joined to the shape file.

i "
[4] Attributes .- L= | E [
AREASYMEOL | SPATIALVER | MUSYM | MUKEY .
GE 1 138 508141 3
R GE 1 181 608224
R GE 1 160 08164
R GE 1 112 608156
5 |UTEI3 1 118 508161
R GE 1 160 08164
7 |utes 1 181 08224
R GE 1 160 G0S164
B GE 1 142 508186
0 |UTE3 1 165 608208
TR GE 1 158 508202
12 HTE12 1 107 RNa22E

In SSURGO data, the attributes are stored as separate
tables and they need to be linked with the shapefile before
you can use them.
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Geospatial data processing

= WMS has a utility to join SSURGO tabular data to the
shapefile

RNEA= RER e WOR =Rz RN NN | |

; Et:"dulylﬂ

. Project Explorer ms %.\??f

a--l@ Terain Data Join SSURGQ Dats
----- B DEM
=& Map Data
: Soil Gruup
E|.|: Coverages
----- [ G55HA
EI.@ Hedrologic Tree D'ata - | =
----- .ﬁ! Hydrologic Modeling Tre [4] Astributes y %
~ LI Hydraulic Schematic Data AREASYMBOL | SPATIALVER | MUSYM | MUKEY 7T,E><TL|HE [KSAT  |MOISTURE | FIELDCAP | WALTINGPT | HYDGF
= lli GIS Layers #| [ UTE13 1 138 508181 J Clay loam 2171893 0160000 25800000 14.500000 B
I || [2luTeis 1 181 508224 | Clay loam 1077243 0100000 15900000 9100000 C
= .[ﬁ 30 Grid Data 3 |uTE13 1 160 508164 fLoam EEIE535 0100000 14000000 9.900000 B
EI .‘ new grid Renam 4 |uTE13 1 12 508156 f|Loam 3611269 0130000 12300000 8300000 B
@ default | = 5 |UTE13 1 118 08161 fSandy clay loam 5193453 0100000 14.000000 9900000 B
Coordi §  |UTEI3 1 160 508164 fLoam 5636535 0100000 14000000 9.900000 B
~{ 1 Index Ma = ) 7 |uTe3 1 181 502224 J Clay laam 1.077243 0100000 15900000 9100000  C
& E] G55HAMod Open Attribute| | |8 [UTE13 1 160 508164 JLoam FEE5H 0100000 14000000 9900000 B
..... (] Job Cantr . 3 |uTE13 1 142 508165 | Clay loam 1039157 0130000 15900000 12400000 C
_____ i) Precipitat JoinTabletola | |50 |uTes 1 165 508208 JLoam 0010438 0070000 0000000 0000000 O
.2 GSSHA Zoom To Layed | |11_|UTE13 1 158 508202 | Clay loam 0059855 0150000 23100000 13700000 C
= 12 |UTE13 1 163 508225 \Clay loam 0000000  0.000000 0000000 0.000000 B
-1l Index Ma Join NRCS Data | |13 |uTE13 1 160 509164 hNgm FE3E3E 0100000 14000000 9500000 B
I Contiruo = !
Dlﬁ 20 Scatter Data
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A"d .Médeling JOining STATSGO Tables

= Joining the HYDGRP attribute
= Open soils file as a GIS layer —

= Join to COMP.DBF based on MUID j Esatinlbilics iz sie e300

MUID | COMP_HYDGR| COMP_FROSTAC| COMP.DRAINAG | COMP_HYDRIC| COMP.CORCO | COMP{ ~ | fete
JuTosz & MODERATE Vi N LOW HGH =L ome
uTosE (B MODERATE Wi N LOW HIGH
JuTi2o e MODERATE W N MODERATE  [HIGH bm to layer
| JuToer  |c MODERATE ] N MODERATE HIGH perties...
|uToes | MODERATE W SE N LOW HIGH ke Attribute Table
uTos?  |C MODERATE ] N MODERATE HIGH |+
= | — [ Layer Transparency

»
_ _ n Table To Layer...
Record: 4] 4] 0 »|¥| Show| Al Selected | Records [0 out of 1586 Selected.) Dptions = F

|uTootr | 3
utoot |a —— = ~ mm e 5 25|
RS | B
Record: 14] 4| 0 »|»1]  Show| Al Selected | Records [0 out of 3595 Selected.) Options =

Project Explorer %J 30000, 4237000.0) | | Select Generic GIS Data Tool Selected |_Properties W-q 4
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And Modeling La n d U Se

*

= How well water is retained on the land surface until it can transpire, evaporate, or
infiltrate

Woods - Good

Forest
Bare ground

Woods - Fair

Industrial
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* Use of Land use data

Standard Text book values for
roughness based on land cover

able 1. Andergon ! =r
"Classificatic
e GSSHA .cmt file relating LU Code and
s M
13 annlng ’S 1’1
14 el ess S em o i i mao
15 Indul gr:
7 om A ble rel fil
7 o GSSH mapplng table re atmg .cmt file
el Cra h d 0.011000
= o tothe index map
23 Corf  meii.. . = .
= omd G557 |14 Transportatiod |4 ] GSSHA Map Table Editor [
15 Industrial andg
21 Herh 18 Mixed Urban ol | Contaminants I Mutrients Continuous Mapz Groundiater |
32 Shirg 17 Other Urban o3 Roughness | Interception Retention Evapotranspiratinnl | nfiltration I Initial Moisture | Sail Erozion |
I3 Misd Range (rf 21 Cropland and B
2z Orchards, Groy Ising index map: [Land use ']
a1 Dac Woods 23 Confined Feedj
42 Eve 24 Other Agricult Index map type: [Grid v] [ Generate |Ds ] Add ID Delete D
43 Mi}{] 31 Herbaceou=s Rary
Roughness ‘ | | |
a1 Streams and Canals D M 12 14 16 21 41
52 Lakes Description Untitled land... Untitled land... Untitled land... Untitled land... Untitled land... |Urtitled land...
53 Reserirs S—
54 Bays and Estuaries escription
Surface roughness | 0.011000 0.012000 0.011000 0.011000 0.035000 0.100000
1 Forested Wetlands
B2 Monforested YWetlands
71 Dry Salt Flats -
| T

o . :'.Ejr":- -._‘ : ?;..-.; ~";-LJ (’_‘J'-—l"ﬂ ‘n-:-ﬁl 3 o
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* Land Use Classification

Table 1. Anderson Land Use Classification Codes
Classification

Land Use Description
Code
= Untitled - ArcMap - ArcView X 11 Residential
Eile Edit View Insert Selection Tools Window Help 12 Commercial Serices
== B & [[1573070 <] of | #| k2 | Spatial Analyst ~ I 13 Industrial
=] | & 14 Transportation, Communications
= = 15 Industrial and Cormmercial
~ 16 Mixed Urban or Built-Up Land
17 Other Urban or Built-Up Land
1 <all ather valu
D;UCODE 21 Cropland and Pasture
012 22 Orchards, Groves, Wineyards, Murseries
gij 23 Confined Feeding Operations
Cis 24 Other Agricultural Land
017
‘32 31 Herbaceous Rangeland
gzg o o B 32 Shrub and Brush Rangeland
24 ; ‘ B 33 Mixed Rangeland
31
g;i . es of |_saltut 41 Deciduous Farest Land
41 42 Ewvergreen Forest Land
D:; Polygon 61 |FORESTED WETLAND 43 Mixed Forest Land
552 Pobrgon 21 21 |CROPLAMND AMD PASTURE
oS3 - Polyaon 3z 32|SHRUB & BRUSH RANGELAND 51 Streams and Canals
- Palygen 21 21|CROFLAND AND PASTURE 52 Lakes
e Palygon 32 32 |SHRUEB & BRUSH RANGELAND 53 Reservoirs _
a7 Polygon 41 41|DECIDUOUS FOREST LAND = Bayeand Eotiatize
. s - Palygon 41 47 |DECIDUOWUS FOREST LAND . Earostod Wetland
b o] a0 2 4 Patyaon 41 41 |DECIDUOUS FOREST LAND = Niﬁﬁrzstedeﬁgl;ds
breving = K T T Paohygon 32 32 |SHRUE & BRUSH RANGELAMND
— Pohrgon 32 32 |SHRUE & BRUSH RAMGELAMND 71 Dry Salt Flats
Paohygon 32 32 |SHRUE & BRUSH RANGELAMND 73 Heathes
Palygan £t 43 |MIXED FOREST LAND 73 Sandy Areas Other than Beaches
Pohygon 41 41 |DECIDUOUS FOREST LAMD 74 Bare Exposed Rock
__| Polygon 32 32|SHRUB & BRUSH RANGELAND 75 Strip Mines, Quarries, and Gravel Pits
Pohrgon 43 43 |MEXED FOREST LAMD > 75 Transitional Areas
<4 |l 77 Mixed Barren Land
Record: ﬂﬂ Djﬂ Show: WM Records [0 out of 2271 S¢ a1 S S B
g2 Herbaceous Tundra
g3 Bare Ground
g4 Wet Tundra
g5 Mixed Tundra
-I-
m‘.‘ o941 Perennial Snowfields ———

92 Glaciers '
| — —_‘w—-—r — -
L .J" =
e CJ—-’. — L=
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Creating and Using Index Maps in GSSHA

Read your land use and/or soil shapefiles

Join tables to values in other tables if necessary

Convert land use/soil shapefiles to map module polygons
Create index maps from land use/soil shapefiles

I

Define GSSHA mapping table properties and initial conditions
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Review & Discuss

= Objectives

= Use the 2D grid as a basis for overlaying coverages to compute important hydrologic modeling
parameters

= Use land use and soil data to develop index maps and initial mapping table parameters

= Applications
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